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@ Hard surface add cleaner. . 

(57) Hard surface acid cleaners providing fast acting and effec- 
tive cleaning results across a wide variety of problematic 
cleaning areas, comprise alkyl aryl sulfonic acids and at least 
50.0% by weight of water. 

Suitable alkyl aryl sulfonic acids are alkyl benzene sul- 
fonic acids of the general structure 




n 



SO-H 



CM 
< 

w 



CO 



IL 
lU 



wherein R is alkyl averaging 5 to 20 carbon atoms in length 
and 



HO3S 





SO3H 



wherein Ri and Ri are H or alkyl averaging 5 to 20 carbon 
atoms; and when Ri is alkyl, R» is H. 

Additionally, solvents, antimicrobial compounds, 
defoamers, thickeners and other cleaning adjuvants may be 
added to these hard surface acid cleaners. 



Croydon Pnotiog Company Ltd. 



01 31 394 



HARD gURyAce >eTP ^^.^ftt^n'* 



There are »any oxanples of hard eur£ace cleaners In 

5 the art, containing some sort o£ anionic eurfactant, solvent, 
perhaps a dye and a fragrance to impart a pleasing color and 
odor, and mostly water. Host o£ these prior art cleaners 
suffer from one or more disadvantages. For example, some 
cleaners are effective only on hard water stains. An example 

10 of this class of cleaner is a highly acidic toilet bowl cleaner 
containing hydrochloric acid. Hard water stains are mineral 
stains caused by the deposition of calcium or magnesium salts 
present in hard water. Certain other cleaners may be effective 
only against soap scum stains, caused when « fatty acid soap, 

15 such as a sodium lauryl fatty acid soap precipitates in hard 
water containing alkaline earth metal salts, such as calcium, 
magnesium, or barium, causing the familiar soap scum stain. 
Still other cleaners may be effective only on greasy/oily 
stains. Generally speaking, these are cleaners which have 

20 cither at least some water miscible solvent, and/or some higher 
amount of nonionic and/or anionic surfactants. 

None of the prior art cleaners have addressed all 
three of those problematic areas together. As mentioned, a 
particular cleaner may be effective against a particular stain 

25 or cleaning problem, but not against the others. Thus, 

ineffective cleaning results may occur against certain stains 
using some of those cleaners, requiring purchase of other 
cleaners which will effectively remove the target stain. This 
will result in addud expense as a particular cleaner must be 

30 purchased for a particular stain. 
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Furthernore, nany of the prior ftrt cleaners ere very 
elow-acting. That is, after being applied to a target etain 
for long periods of tinei they may show sone cleaning effect* 
but this slow action is considered a great disadvantage and 
inconvenience* 

Thus* heretofore no single cleaner has been foraulated 
%^ich will satisfactorily clean all three types of stains. 
There is also a need for an effective all purpose hard surface 
cleaner which is faster than the prior art cleaners. There is 
thus a long felt need for a aultipurpose household cleaner 
capable of quicXly and effectively cleaning all three types of 
stain* 

Linear alkyl benzene sulfonic acid has been well 
known in the detergent and cleaner field as a storage coapound 
which, upon neutralisation with generallyt an alkali setal 
salt, is available for use as an anionic surfactant* This was 
recognized in KappXer, et al, U.S. 3,969,282 which utilized 
alkyl benzene sulfonic acid in combination with a nonionic 
surfactant as a storage compound to be neutralized with alkali 
netal salts prior to using then to launder fabrics* Further, 
Reid, U.S* 3,463.736 showed that linear alkyl l>en2ene sulfonic 
acids could be neutralized with triethanolaaine to act as a 
cleaner. However, it was not realized in the art that linear 
alkyl benzene sulfonic acids can be utilized as hard surface 
cleaners themselves. 
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10 



Thi. Invanti n r«lat«i to an iaprovad, hard ■ur£ae« 
acid eleanar preferably having a pH of no more than 
approximately 6.5 compriBing: 

(a) alkyl aryl sulfonic acid; and 

(b) at laaat 50. 0» by weight water. 

Tha pr«£arr«d alkyl aryl aulfonie acid la a linear 
alkyl benrene .ulfonic acid surfactant of the general structure 




8O3H 



wherein R i. an alkyl averaging 5 to 20 carbon.. 



In a further embodiaent, this hard surface acid 
cleaner further co.prises (c) a solvent selected froa straight 
chain alkanol. averaging I to 10 carbons, alicyclic alkanol. 
averaging 5 to 10 carbons, dialkyl ethers averaging 2 to 8 
15 cerbons. and glycol ethers averaging 3 to 20 carbons, and 
mixtures thereof. 
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m yet another e«bodlBent, the hard •urface acid 
cleaner further co»pri.e« (d) an antlBlcroblal compound 

■elected from 

(i) a Bubstituted phenol of the general 

5 structure; 




10 



wherein R^, Rj, Rj. R4. and R5 can 

separately be a phenyl group. CI or H. and Rg can be 
B or Na; 

(II) a quaternary amnonluB conpound; and 
till) Bixtures thereof. 



Xn yet another enbodiment. the hard surface cleaner 
further conprlse. (e) a thickener selected from gu«e. 
polysaccharides and resins. 
^5 in .till another eabodlBent, the hard surface acid 

cleaner further co«prlses (f) a def earner selected froa the 
dialkyl polysiloxane polyners. 

The hard surface acid cleaner of this invention can 
s4so include at least one other cleaning adjuvant selected fro. 
20 dyes, pigments, fragrances, and builders. 

surprisingly, the hard surface acid cleaner of this 
Invention has proven to be both effective and fast-acting 
against all three major problem stains, namely. (1) -oap ecuma: 
(2) hard water stains: and (3) greasy oily stains. 
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Th« pr«aont inv«nti n is a hard surface acid cleaner 
which has surprisingly effective and fast cleaning results on 
all three problen areas » (1) soap scums; (2) hard water stains: 

5 and (3) greasy/oily stains* The surprising revelation was that 
alkyl aryl sulfonic acid co&pounds, nost specifically, linear 
alkyl bencene sulfonic acids, ("UIAS") were responsible for the 
improved cleaning in all three areas. These alkyl benzene 
sulfonic acid surfactants are not neutralised with alkali 

10 &etal« alkaline earth metal, or ammonium salts as aro the 

typical detergents using substituted alkyl benzene sulfonates. 

The linear alkyl benzene sulfonic acids used in this 
invention are, as previously mentioned, commonly neutralized 
with sodium or other alkali metal salts to mako coxamon 

15 cleaners* Linear alkyl benzene sulfonic acid itself is 

produced by a two «tep synthesis, in which benzene is first 
alkylated with some alkyl chloride in the presence of 
catalyst. Next, the alkylated benzene is reacted with 
sulfonating reactant. A third step, which does not concern 

20 the present invention, can occur when the thus produced linear 
alkyl benzene sulfonic acid is neutralized with cn alkali metal 
hydroxide, such as HaOH, to produce the sodium salt, which is 
commonly called **IAS**' 

Linear alkyl benzene sulfonic acid**which was 

2S introduced for heavy industrial use, after it was discovered 

that branched alkyl benzene sulfonate ("ABS*} was significantly 
less bic^degradable— 'is produced by many companies, including 
Continental Oil Company under the brand name of Conoco SA-597, 
and Pilot Chemical Company under the brand name Calsoft LAS-99, 

30 Witco Chemical Corporation under the brand name of Witco 1298 
6 ft Acid and Stepan Chemical Company under the brand name of 
Bio Soft 8-100. 
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Linear alKyl bensen sulfonic acid has th g neral 

structur 




wherein R ie alkyl averaging 5 to 20 carbon atoas. 
5 Most preferable for use in the fornulas of this invention are 
dodecylbenxene sulfonic acids* wherein R averages about 11*4 
carbon atoms in length. 

other alkyl aryl sulfonic acids suitable for use in 
this invention include alkylated diphenyl oxide disulfonates of 
10 the general structure 




H O^S SO^H 

wherein R^ is H and R^ is alkyl* averaging 5 to 20 
carbon atons in length* When R^ is alkyl* R^ is H. 

Preferably* a range of 0.001% to 50.0% particularly* 
15 l.OI to 30.0% and moat preferably 5.0% to 15% by weight of acid 
surfactant is present in compositions of this inv ntion* 
Further* the pr ferred surfactant f this invention will cause 
the fornulas f this invention to have pH*s f no more than 
6.5. and preferably* below 3. 
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An •xampls of a suitable alkyX sulfonic acid is Dowfax 2A0 
nanufacturad by Dow Chemical Coopany corresponding to th 
structure i&nediately above when ie H and averages 12 
carbons* 



Zn a further enbodioent« solvents are added to the 
«cid surfactants of this invention. Solvents appropriate for 
use in this invention include straight chain# primary, 
secondary and tertiary C^^^^ alkanols, C^^^^ alicyclic 
10 alcohols, C^.g dialkyl ethers, ^^^^ ^^^^ 

glycol ethers and mixtures thereof. 

1. Alkanols i appropriate alkanol solvents in this 
invention hava the general formula R-OU wherein R can be a 
straight, or substituted carbon chain of 1-10 carbon atoms. 

15 Solvents of this type include methanol, ethanol, n-propanol, 
isopropanol, n-butanol, sec butanol, tert butanol, hezanol, 
heptanol, etc. 

2 . Aliphatic Cyclic Alcohols (Alicylics) i Further 
appropriate solvents herein are ring structures such as 

20 cyclbhexanol, cyclooctanol , cyclodecanol, etc. These 

alicyclics preferably average 5-10 carbon atoms in their ring 
structures* 

J» Dialkyl ethers i the dialkyl ethers suitable for 
use as solvents in this invention have a general structure 
•25 R-O-Rj^, wherein R and are equal, and each comprise a 

carbon chain of at least 1. Preferably, the dialkyl ethers 
herein coapris two to eight carbon atoms in average chain 
length. Cxampl s f this particular gr up of solvents include 
dimethyl ether, diethyl ether, and dipropyl ether. 
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4, Glycol thTst particularly pr lorrcd as solv nts 
in this invention are the glycol ethers having the general 
structure R-O-R^^-OU, wherein R is an alkoxy o£ 1 to 20 carbon 
atoms, or aryloxy of at least 6 carbon atoms, and is an 
5 ether condensate o£ propylene glycol and/or ethylene glycol 
having from one to ten glycol monomer units. Preferred are 
glycol ethers having one to five glycol monomer units. These 
are C^.20 9ly«>^ ethers. 

Examples of particularly preferred solvents include 
10 propylene glycol methyl ether, dipropylene glycol methyl ether, 
tripropylene glycol methyl ether, propylene glycol isobutyl 
ether, ethylene glycol methyl ether, ethylene glycol ethyl 
ether, ethylene glycol butyl ether, diethylene glycol methyl 
ether, diethylene glycol ethyl ether, diethylene glycol butyl 
15 ether, ethylene glycol phenyl ether, and propylene glycol 
phenol ether. 

These glycol ethers are especially preferred because 
they arr colorless liquids with mild, pleasant odors. They are 
very miscible with water, and have been found to be especially 

20 stable with the acid surfactants noted above. 

Addition of 0.001-25.0% by weight of any of the 
solvents disclosed to this hard surface acid cleaner appears 
desirable, and especially preferred is .1 to 15% by weight of 
added solvent. As will be further discussed in greater detail. 

25 addition of solvents to the hard surface acid cleaners herein 
provides surprisingly even greater cleaning benefits. 
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Sn yat anofchar cab diaant < this invantlen, 
»ntiBierebi«l eoBpeund* art Added to th« nov«l hard tUrfae 
el..„.r. of ,thl. invntlon which ara .alact.d from aub.tltuf d 
phanola and quatarnary ananonlum con^pounda. 

^' •ub»tHuf d ph«no^«i suitAbl* •ntiaiereblal 
eeapound* ean b« stlaetad from th« subitituttd phaneli having 
tha ganaral atruetura 




whorain R^, a^, n^, r^, ,nd Rj oan ba saparataly 

phanyl group« Cl, H, and tha alkali aatal aalta tharaef, and 

10 R. can ba H or Na. Phenols suitable for uae in this invention. 
Ineluda tho.a aold by Dow Ch.»ical Coap.ny under the brand name 
Dowieida. auch aa aodiua o-phanyl phanol tatrahydrata <Dewicida 
A), o-phanyl phanol (Oowicida X). 2,4.8 trichloro-phanol 
(Oowlcida 2X), 2,4,8 trichloro-phanol, aodiua aalt, 1/2 

18 hydrata (Oowieida B), and pantachlorophanol (Dowieida EC-7). 
rurthar phanola ineluda orthe-banayl-para-chXorophanol aold 
undar tha brand naaa Santophan I by Monsanto Chaaieal 
Corporation. 



Quatarnarv Aaaenl uB Coapounda t particular, 
aurpri.ingly affactivt antiaierobial coapounda auitabla for usa 
20 in thla invantion ara quatarnary aaaoniua coapounda. 

Ona would normally axpaet that quatarnary aaaoniuB 
o mpounda, aoaa of which ara cationie aurfaetanta, having 
aaaantially poaitiv.ly ehargad apaciaa in aqua ua aoluti n, would 
raact with tha anionic aurfaetanta in aquillbrlua with tha acid 
28 aurfaetanta di.clo.ad abova and cau.a a pr eipitata t for.. 
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How ver, the quaternary ammonium c mpounda used as 
antimicrobial compounds in this invention ar aiscible with the 
mixture o£ acid surfactant and solvent In the formula and do 
not precipitate. Instead, a thickening is seen to occur with a 
5 preferred percentage of up to 5.0% of quaternary ammonium 
compound. Surpassing 5.0% has a thixotropic effect on the 
cleaner, and this latter application may bo suitable for use as 
very^ substantive cleaners, i.e. # bathroom cleaners. 

Suitable quaternary ammonium compounds include the 
10 aranonium salts of the general staructure 



I 



•CH- 



wherein R and Rj^ are alkyls of Cg to C^q, and A* is an acid stable 
anion. Preferred anions include CI*, Br**, I , SO^** , 
ClO^-, CIO and NO " . Other anions stable in the acid 
15 surfactants of this invention are possible. R^ can also be 

an alkyl bentyl group (in which case R is a methyl group). 
Preferably R and R^ are both alkyl groups. 
Further particularly preferred are C^ to C^^ 
dialkyl dimethyl ammonium salts. Other cationic surfactants, 
notably other quaternary ammonium salts and tertiary aminv 
20 surfactants may be suitable for use as disinfectant compounds. 



As previously discussed, it is generally unknown why 
the cationic surfactants used as antimicrobial compounds in 
this invention are compatible with the acid surfactants. One 
MUld normally usp ct that the quaternary ammonium compounds 
25 would co-pr cipitate with the anionic form of the acid 

surfactants. However, a proposed theory, which is not m ant 
herein to be binding, is that these 
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Aeid surfftetants. n t being n*utralii*d by any Alkali B«t«l 
••Its •• the Bor* eonmon •ni nie •urfftet^nt^ •!•, Bky axhibit 
n nl nie Boiatics in solution which •et t • lubilis* tha 
e^tienie aurUetants ( quaternary •aaoniuB eoapeunda) and kaap 
8 thaB froB praelpitating with tha anion fora of tha aoldio 
•urf^etanta harain. 

Additionally* tha antiaierebial eoapounda can 
apparently ba uaad in combination. Ho loaa in atability ia 
aaan by eoBbining thaaa two antiBierobial eoapounda. Purthar, 
10 aithar or both of thaaa antiaierobial eoapounda nay ba praaant 
•in tha invention froa approxiaataly 0.001 to 15.01 by weight. 
Particularly preferred pereentagea of thaaa antiaierobial 
eoapounda are froa 0.1 - to 10% by weight. 



^* Purther, approxisately 0.0001-25% by weight of further 

cleaning adjuvants aay be added to the present invention. 
Theae cleaning adjuvents include thickeners selected froa gums, 
resins and other polysaccharides, such as xanthan gums, starch, 
and Bixturea. 

20 Purther cleaning adjuvanta include defoaaers. such as 

dialkyl polyailoxane polyaera. Particularly preferred aa the 
defoaera are those sold by Dow-Corning under the trade nana 
OB 100 for lOOIdlmethylpolysiloxane. Purther defoaaera aay 
be applicable for uss in this invention, including various 

25 cationic and nonionic surfaetanta. 
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Still further cleaning adjuvants include dyes, 
pignents, fragrances and builders. The dyes and pigments in 
this invention are merely limited to those which will not 
substantially deposit and stain this surface to be cleaned. 

5 Fragrances selected must generally be those which will not be 
degraded by the low pH of the hard surface acid cleaner. 
Builders can include many inorganic and organic builders, such 
as sodium ethylenediaminetetraacetate or HEDIA (hydroxyethyl 
othylenediaminetriacetic acid). Further builders include many 

10 organic acids and their alkali metal salts, eg., citric acid, 
sodium citrate, sodium lactate, sodium maleate, etc. 

Various formulations of the hard surface acid cleaners of this 
invention were assayed in the three soiling problem areass (1) 
soap scums; (2) hard water stains; and (3) oily/greasy stains, 
15 as described in the following section, under •EXPERIMENTAL." 
Test methodologies and results of assays are set forth in 
greater detail below. 

EXPERIHEHTAL 

A. Synthetic Soap Scun Teat Preparation and Method t 

A standard soap scum suspension was prepared using the 
following ingredients t 

wt.% 

Ethyl Alcohol 85.0% 
Calcium Stearate 5.0% 
25 Distilled H^O 10.0% 

100.0% 
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Thl9 auspensi n was appIUd and bakad onto tilaa which 
w«ra than claanad with varl ua i raulati na o£ tha hard aurfaca 
acid claanar (1) uaing a Qardnar Waar Taatar (l.a., •Scrubbing 
Taaf) and (2> by aiapla application according to tha "Soak 

5 Taat." Impartial panaliata wara aakad to grada the claaning of 
tha aynthatic aoap acum ataina by tha foraulationa o£ thia 
invention aa wall aa tha parforaancaa of competitive cleaners 
on a 0 to 5 acala, wherein 0 - no cleaning* 5 « total 
cleaning. The grading waa averaged for a number of triala. 

10 Theae reaults are reported below in TABLES I, II and III. 

Competitive products were alao teated. Grading waa conducted 
over various time periods to show that the hard surface acid 
cleaners of this invention clean effectively much more rapidly 
than competitive producta. 

Hard Water Stain Teat Methodsi 



Two "premixes* 
ingredients I 
Premix A 
♦Msj SiOj X SHjO 
20 Distilled H^O 



#ere prepared from the following 



% wt* 


Premix B 


% wt. 


5.0% 


Distilled U^O 


73.0% 


95.0% 


Cthanol 


24.0% 




Calcium Chloride 


2.0% 




Hagnesium Chloride 


1.0% 



100.0% 100.0%- 

25 'Metso 20® (Trademark, 
PQ Corporation) 

Each premix waa aprayed on preheated brown tilea, then 
baked and all wed t cool. 
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The tllea were cleaned by Applying approximately 4 graaa of 
vari us foraulatione of the bard surface acid cleaner* scrubbed 
and rinsed ("Scrubbing Test"). Impartial panelists then graded 
the cleaning results on a 0 to 5 scale, as previously discussed* 

5 Competitive products were also compared. Further* in a second 
test, "Soak Test," formulation* were allowed to soak the target 
stain for time intervals of 30, 20, 10, 5, 3, and 1 minutes, or 
10, 5, 3,^ , I minutes and 45 seconds tb demonstrate rapid 
cleaning efficency. The results are reported in TABLES 1,11 and 

10 111 below. Participants noted also how quickly effective 
cleaning occurred at the various time intervals. 

C. Oily/Greasy Soil Test Methods 

The following oily/greasy soil mixture was prepareds 

Wilson's Lard 60.0 grams 

15 Wesson Oil 38.0 grams 

Grumbacher Cobalt Drier 2.0 grams 

(Cobalt Llnoleate) 100.0 grams 

This mixture was applied in a thin layer to pre-cloaned whit 
enamelled metal sheets (which material is the same as used for 
20 manufacturing procelain kitchen sinks) and allowed to dry (age) 
for approximately 24 hours. 

Thereafter, each panel was cleaned via the Oil/Grease Stain 
"Soak Method," wherein approximately 5 grams of various 
formulations of the hard surface acid cleaner were applied and 
25 allowed to soak for time intervals of 30, 20, 10, 5, 3 and 1 

minutes. Competitive products were similarly compared. Speed in 
cleaning, as previously noted, was scrutinired carefully* The 
cesulta are reported below in TABLES 1,XI and XXI below. 
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TXBLE IZX - Perfornance^ of Hard Surface Acid Cleaner 
Veraus Competitive Products 
("SCRUBBZUG TEST") 



Soap Scum Hard Water 

Test ^ Stain Teat ^ 

(Visual Grading) (Visual Grading) 



7 8 
Example Formula % wt. Test Stain Teat 



13. 2-Butoxyethanol 5.0% 

HLAS^ 5.0% 4.8 3.7 

H^O 90.01 



14. Etbanol 5.0% 

HLAS^ 5.0% 4.8 3.5 

K^O 90.0% 



15. DOW DBC^ 1.9 1.3 



16. Lysol^ 1.1 0.9 



17. Boraxo^ 2.6 1-3 



16. Soft Scrub^ 2.1 4.0 



19. 



Comet Liquid 



3.8 



2.3 
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1} ULAS is alkyl b«n£«n« sulfonic acid# wh^rain R 
avsragsa 10 to 14 carbon atO0s« 

2) **DOVr DBC* is a tradamark of Dow Chamieal Cospany. 

3) "Lysol" is a tradsmark of Lehn and Fink Company. 

4) "Boraxo- is a tradenark of U.S. Borax and Chamieal 
Corporation. 

5) "Soft Scrub" is a trademark of Tha Clorox Company. 

6} "Coast Liquid* is a trademark of Procter and Gamble 
Company. 

7) Soap Scum Test was outlined above in "EXPERIMENTAL," 
"A" • 

6) Hard Water Stain Test was outlined above In 
"EXPERIMENTAL," "B." 

9) Performance was graded by visual assays performed by 
impartial panelists on a O to 5 scale, wherein 0 « no 
cleaning, and 5 - total cleaning. The grading was 
averaged for a number of trials. Test administrators 
did not disclose or identify what products the 
panelists were using. 



In TABLES IV-V, below, the effect of adding a solvent, 
selected from the preferred solvents discussed previously, to 
the hard surface acid cleaners of this invention was tested. 
Surprisingly, it was found that even stronger cleaning 
performances were obtained without any loss in formula 
stability. 



«1 



0131394 

-21- 



> « 

o -0 

(0 o 

^ •** 

m ** 

*< 4^ 
o fc* 5 

^ w 2 

r 



3* 



m 



3 
U 
CO 

a 

s 



31 
.Si 



O ^ ^ c# r* o r* 

O O O O * O 



M ^ « ^ n 
* • • • • 
O O -4 w 



so 

o 



«0 

o 



«0 CD 
r% ^ 



o 



o 
o 



ol <^ O CO O O GO 
imI ^ in ^ m ia ^ 



O « O CO o 

• • • • • 

«n ^ lA ^ «/t 



o 




o 




o 


o 




o 




o 












1 




1 




1 


ca 




o 




ca 


o 


o 


Q 


o 


Q 






















o 




o 




a 


• 




• 




* 






o 




o 











U 




















j: 






o 




4J 






c 




• 






^ 






o 


o 




& 




c 


c 


u 


u 


X 


m 


« 


a 


CL 


*« 






0 


0 


• 








• 




• 


9 


















o 


o 


o 


o 


o 


• 


• 




• 


• 













SI s 



1 



O — 



■ 

o 
« 

e 

o 
o 



• 



c 



• 



c 



M 

o 



C « 
0 

• I! 
O 

o 

c 

o 5 
c o 

O ^ 

« o 
w c 

* 

m4 U 

m o 
o ** 
m 10 

14 
• 

4f C 

o a 
« « 

o- 
■ H 



- ^ o 

>i u u 



< 

a 



>« 



< 

a 



^ i 

* X 
o 

s 



X 



S i 



u 

a. 



c ^ 
C O 

i s 



X c 

U -m 

c ? 

• 3 

C O 



• 



w 
■ 

W 



e 
u 



6 



^ 3 

e 

"SS 

e ^ 

u 

o -o 

~ « 

u 

m 

m > • 
« o« 
0 c 
« ■ -« 
■ « « 

iQ > 3 

< c w 
> w • 

« c 
5 

« • a 

s:. 

o u 



t 

o 

a 2 

Q m 

W Q 

• • 



« « 0 

« A' W 

u a 



22- 



0131394 




-23- 



01 31394 





• 


CO 
• 


m 


o 

• 


CO 




\0 

• 


o 

• 




M 








O 


^0 


o 


O 


o 


































CO 
• 


CO 
• 


CO 


o 


00 


• 


cs 

• 


o 

• 


CO 


o 


o 


o 


00 


CM 


o 


o 


o 












o 






• 


• 


• 


• 


• 


• 

o 


• 


• 


• 






CO 

o 



u 



s • 



o 
c 



5 



O 

c 

« * 



O 
c 



0« 



o 
c 

> 



M 

o 



9 



o 
in 



o 
in 



o 
«n 



o 



o 
in 




0131394 

-24- 




0131394 



-25- 

TABLE VI, b«low, illustrates the effect o£ adding a 
gernicidal compound to the hard surface acid cleaners of this 
invention. As previously discussed* the preferred germicidal 
or antimicrobial compounds are chosen from substituted phenols, 
5 quaternary amoonium compounds* or mixtures thereof* 

Surprisingly, not only were the phenols etably miscible with 
the hard surface acid cleaners, but the quaternary ammonium 
compounds as well. Since the quaternary ammonium compounds are 
cat ionic species, i.e., positively charged species in aqueous 
10 solutions # it was presuned that precipitation would occur upon 
combination with the acid surfactants of the present 
invention. Surprisingly, no precipitation occurred, and the 
quaternary ammonium compounds also caused a thickening of the 
formulas when used in percentages of 5*0% or more. Adding more 
15 than 5.0% may cauce a thixotrope to form, which helps the 
cleaning formula stay in place when applied to a vertical 
surface. This is a substantial benefit over other cleaners 
which are not as substantive and which tend to drain off* 
Furthermore, as disclosed in TABLE VI below, the antimicrobial 
20 activity of the antimicrobial compounds was very efficacious. 
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TABlAf VI-S£fftot of Adding an Antialorobial Coapound 
to thfl H»rd aurfaoft Aoid Cl«an«rii 



AntiBicrobial Aotion AQainat 

Oraa Oras ^ rungua^ 

Poaitlva^ Htgativa^ 



fi6. 
S7. 

88. 

59. 

€0. 



(Control) 

HUiB S«0% 
CthanoX B.0% 
Xanthan Qua 0. II 

Bardac 22^0.25% 

HLM 6.0% 
Ethanol 9.0% 
Xanthan Oum^ 0.1% 
Santophan 1^0.25% 

m«A8 5.0% 
Ethanol 5.0% 
Xanthan Oum 0*1% 
Bardao 21* 0.125% 



Santophan 



.125% 



Mo affflot 

Both freah 
and 60 day 
agad aaaplaa 
af £actlva 

Both frash 
and 60 day 
aged aaaplaa 
af f ectiva 

Both fraah 
and 60 day 
aged aasplea 
affective 



UI.A8 5.0% 

2«*&utoxyethanol 5.0% 
Xanthan Oun 0.1% 
Santophan 1^ 0.25% 



Both freah 
and 60 day 
aged aanplee 
effective 



No Effect 

Both fraah 
and 60 day 
aaed aamplea 
af feotiva 

Both fraah 
and 60 day 
aged aanplea 
af feotiva 

Both freah 
and 60 day 
aged aanplea 
effective 



Both fraah 
and 60 day 
aged aanplea 
effective 



Wo affect 

Fraah aanplea 
effective 



Freah aanplea 
affective 



Fraah aanplea 
affective 



Freah aanplea 
affective 



1) (Control) - 5.0% HLAS, 5.0% ethanol, and 0.1% xanthan gun. Xanthan 
gun is e thickener cospatibla with the acid eurfactanta of thia 
invention 

2) Bardac 22, a tradenark of Lonia Cheaical Conpany# ia a quaternary 
annoniuB conpound with the following atructurei 



CHi 



Ri 



ci- 



wherein R • Ri end R averagea 10 
carbon atona in length* 
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3) Santophen I, a trad narK £ Monsanto Chemical Company* im a ph nolle 
compound with the following structure i 




4) Gram Positive Bacteria t Representative exanplea include Bacillus 
sp«, Lactobacillus sp. « Streptococcus sp* « Staphylococcus sp«, etc. 

5) Gram Negative Bacteria s Representative examples include Escherichia 
coli » Salmonella sp« • Proteus sp** etc* 

6) Punguss Representative examples include Trichophyton mentagrophy tes , 
Tinea pedis (mostly Athlete's Foot fungi )# etc* 
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R«vi«w f TABLES X-VX shows that th« hard eurfaca acid 
alaanara of tha praaant invantion show surprising afficacy and 
fast action* 

In diract comparison tasts with othar couarcially 

5 availabla olaanara in TABLES X»IZ and ZIX, tha hard aurfaca 
acid claanars showad that total claaning was conaistantly 
achiavad# whathar a ''Scrubbing Teet" or "Soak Tast* was 
considaradf and claaning rasults wara achiavad fastar than when 
using any of tha compatitiva products. TABLES IV-V disclosed 

10 tha avan greater cleaning efficiency when using a variety of 

different solvents of varying structures. Further* using more than 
one type of solvent as in Exanple. 48 is possible* but in the 
interest of cost effectiveness oay not be as desirable* 
although such increases still constitute a part of this 

15 invention. Lastly* TABLE VI shows that effective antiaicrobial 
action is obtained by adding either a substituted phenol* a 
quaternary aaaonium conpound, or both* with suprisingly no loss 
in stability fron addition of the quaternary amaoniua coapound* 
Tha present invention therefore provides a cult ipurpose * 

20 fast acting and effective hard surface acid cleaner which is 
effective over the throe major problem cleaning areas. 
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CLAIMS 

1. A hard surface acid cleaner comprising: 

(a) alkyl aryl sxilfonic acid; and 

(b) at least 50.0% by weight water. 

2. The hard surface acid cleaner as cledmed in 
5 Claim 1 wherein said alkyl aryl sulfonic acid is 



wherein R is an alkyl averaging 5 to 20 carbons atoms; or 





wherein and R2 are H or alkyl averaging 5 to 20 carbon 

10 atoms and when is alkyl, Rg is H. 

3. An all-purpose hard surface acid cleaner 
conqprising 

3. An all-purpose hard surface acid cleaner 
comprising 

(a) an alkyl aryl sulfonic acid as defined in Claim 

2 

15 (b) a solvent selected from C^_^q alkanols, C^^^^q 

alicyclic alkanols, Cj^s dialkyl ethers and C^^jo gly^^^ 
ethers and mixtures thereof; and 

(c) at least 25.0% by weight water. 
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4. The hard Burfac acid cl aner as claimed in 
any one of Claims 1 to 3 wherein said alkyl aryl sulfonic 
acid is present in an amount of approximately 0.001 to 
50,096 by weight of the cleaner, 
5 5. The hard surface acid cleaner as claimed in 

Claim 3 or Claim 4 wherein the solvent is present in an 
amount from approximately 0,001% to 25.0% by weight. 

6. The hard surface acid cleemer as claimed in 
any preceding claim and comprising an antimicrobial compoxind 
10 selected from: 

(i) a substituted phenol of the general structure: 

OR* 



15 




wherein Rj^, R2 , R31 # R^ can be phenyl, substituted 
phenyl, Cl, or H; and Rg is H or Na; 

(ii) a quaternary ammonium compound; and 
(iii) mixtures thereof. 

7. The hard surface acid cleaner as claimed in 
Claim 6, wherein the quaternary ammonium compound has 
the general structure: 



20 



Ctt, 
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wherein is H, or equal to R, or R and Rj^ are separately 
alkyls of 5 to 20 carbon atoms of differing lengths, or 
R or is aryl of 6 to 20 carbon atoms , or alkylaryl of 
7 to 20 carbon atoms, and a" is an acid stable anion. 

8. The hard surface cleaner as claimed in claim 

6 or claim 7 wherein said antimicrobial compoxind is present 
in an amount from approximately 0.001 to 15.0% by weight. 

9, The hard surface acid cleaner as claimed in 
any preceding claim further comprising a thickener selected 
from gums, resins, polysaccharides, and mixtures thereof. 

10. The hard surface acid cleaner as claimed in 
any preceding claim further comprising a defoamer selected 
from dialkyl polysiloxane polymers. 

11. A method of making a hard surface acid cleaner, 
as claimed in any preceding claim comprising combining 

the alkyl aryl sulfonic acid, water and, if required, a 
solvent as defined in Claim 3. 

12. A method for cleaning hard surfaces having 
soiling materials thereon comprising contacting said hard 
surfaces with a hard surface acid cleaner as claimed in any 
one of claims 1 to 10; and removing the soiling materials 
and the hard surface acid cleaner from the hard surfaces. 



